We read with interest the article by Baldwin et al. (1) , which describes the use of an array of 32,433 bacterial artificial chromosome clones tiled across the genome (2, 3) to map genomic aberrations in 20 oral squamous cell carcinoma samples by array comparative genomic hybridization (array CGH). The authors conclude that improved detection sensitivity and resolution of tiling arrays is necessary for analysis of tumor genomes. No one would argue against the benefits of higher-resolution copy number measurements. Indeed, regions of aberration have been narrowed using arrays, providing high-density regional coverage (4, 5) , and direct comparison shows that tiling arrays provide more information on aberrations that oftentimes are missed or detected by only single clones on lower-resolution arrays. Nevertheless, comparison with the study of Snijders et al. (6) , which used bacterial artificial chromosome arrays with megabase resolution to analyze genomic aberrations in 89 oral squamous cell carcinoma samples, shows that another important contributor to the biological utility of an experiment is the inclusion of sufficient numbers of samples distributed over the breadth of tumor subtypes.
Several examples indicate the interplay of array resolution and sample cohort in affecting biological conclusions. Snijders et al. (6) showed that oral squamous cell carcinomas differ widely in frequency of copy number aberrations, with hierarchical clustering based on genomic aberrations indicating at least two subtypes. Thus, the distribution of patients among these groups will affect overall estimates of aberration frequencies and is more likely to explain the difference in frequency of EGFR amplification reported by the two groups. Differences in the classification of loci as being ''amplified'' may also have contributed, but the statement by Baldwin et al. (1) that the higher frequency of EGFR amplification in their data set is evidence of increased detection sensitivity is unlikely to be the cause, because the array used by Snijders et al. contained a specific clone for the EGFR locus. Thus, none of these amplifications could be missed by the lower-resolution array. We note that regardless of resolution, it may be necessary to validate some results by other means, particularly those involving single clones. For example, Baldwin et al. (1) reported that the gain of a single clone RP11-338N5 at 7p12.3-p13 (TENS1) is present in 60% of cases, potentially indicating the significance of this gene in oral cancer. Nevertheless, whereas Baldwin et al. (1) map RP11-338N5 to 7p, the National Center for Biotechnology Information (NCBI) database places it on 3p, and we have it located at 8q24.3 on our tiling array (3). In our experience, ratio changes reported by this clone agree with location at 8q24.3. This position would also be consistent with the high frequency of gain (60%) reported by Baldwin et al. (1) because +8q is common in oral cancer.
Clearly, measuring the largest possible number of tumors on the highest-resolution arrays will provide the greatest information. Given the range of aberration sizes in cancer, properly annotated primary data of any resolution are valuable if readily accessible and will allow meta-analyses using consistent analytic criteria to be done. Similarly, a number of groups are carrying out array CGH using the set of tiling array clones assembled by Kryzwinski et al. and access to data will facilitate community annotation of copy number variants, as well as updating mapping information. Snijders In Response:
As array CGH grows to be a valued genetic tool, it becomes increasingly important to understand the factors that affect biological interpretation of array CGH data. Albertson et al. raised the issue of the interplay of array resolution and sample cohort in affecting biological conclusions, citing good examples of this interplay.
Increased array resolution not only improves precision of defining the alteration boundaries but also provides confidence and sensitivity in detecting alterations as multiple array elements rather than single clones are affected by the alteration. For example, the It is important to note that there are other biological factors that could mask detection of genetic alterations, especially low copy number events. A prime example is tissue heterogeneity, which is characteristic of tumors. Compromised detection sensitivity of focal alterations may have great effect on megabase interval arrays as multiple measurements would span large genomic distances (3). Whereas tissue microdissection can enrich for cells with malignant appearance, events present in subpopulations may be missed. In addition, increased cohort size improves the probability of detecting recurrent segmental copy number alteration, as other mechanisms such as epigenetic changes, recombination genetic events, and mutations at the sequence level can also contribute to the frequency of deregulation of specific genes.
As more array CGH data become available, the possibility of cross-study meta-analysis of results generated by multiple groups on the same tumor type becomes feasible. One barrier to such analysis is the technical variation in array platforms, with different formats, detection sensitivities, and ambiguous definition of resolution, complicating cross-platform comparisons. Another barrier is the lack of consensus on array CGH data deposition. Currently, the requirements for deposition of genomic array data vary among scientific journals. Standards for deposition in public databases were designed for expression profiles and are often inappropriate for reporting segmental copy number status. More significantly, whole-genome array CGH data typically consist of tens of thousands of spots, usually in replicates; raw data deposited into databases such as NCBI GEO may not be readily useful to most cancer researchers as they cannot view the data in a meaningful way, let alone interpret the data and use the information. Currently, only investigators with expertise in array CGH can readily take advantage of the wealth of information from the deposited data.
For ''more to be better, '' we need not only to increase resolution and sample size but also to develop a worldwide consensus in format for data deposition and easy-to-use software for visualization and analysis of data.
